Abstract. We introduce our Grid broker that uses SLAs in job submission with the aim of ensuring jobs are computed on time and on budget. We demonstrate our broker's ability to perform negotiation and to select preferentially higher priority jobs, in a tender market and discuss the architecture that makes this possible. We additionally show the effects of rescheduling and how careful consideration is required in order to avoid price instability. We therefore make recommendations upon how to maintain this stability, given rescheduling.
Introduction
Grids enable the execution of applications in a distributed fashion. It is however, common that such applications are served in a best effort approach only, with no guarantees placed upon the service quality. This is primarily due to the emphasis in production Grids being placed upon the queuing of jobs ready for computation, with the sole intent of maintaining high resource utilisation, rather than user satisfaction. It has also been known for some time that guaranteed provision of reliable, transparent and quality of service (QoS) oriented resources is the next important step for Grid systems [1, 2] .
In many commercial and scientific settings, guarantees that computation is going to be completed on time are required. It is therefore important to establish during the submission of a job the requirements of the users in terms of completion time and the priority they hold for the work.
In order to motivate our work and illustrate the need for time guarantees we present two scenarios. The first is a commercial scenario, such as animation, where frames may be computed overnight before the animation team arrives, partial completion of the work delays or stops the team from starting the next days work [3] . The second scenario is in an academic environment where it is common before conferences for Grids to become overloaded [4] . To further focus our work and enhance its relevance we consider the types of application running upon the Grid. The focus of our work is hence upon Bag of Task based applications, which are the predominate form of workload in Grids [4] .
Given the finite resources available (including budget), it is also wise to prioritise jobs based upon the importance to the end user. In order that this prioritisation is provided correctly an economic approach is used to ensure users give more truthful indications of their priorities [5, 6] .
In delivering these time and cost requirements, it presents the added advantage that Grids can be moved away from the best-effort service which limits their importance, as users' would be more willing to pay or contribute resources if results are returned on time, as late results are of limited use [7] .
The main contributions of this paper are to:
-Introduce the architecture of the Intelligent Scheduling for Quality of Service (ISQoS) broker. Its focus is upon job submission via the formation of service level agreements, which cover job completion time and cost. -Demonstrate how a tender market can be formed that actively selects jobs of a higher priority, via their economic properties. We show this as part of a transition from the dominance of the temporal constraints to the budget constraints of a job submission.
-Introduce rescheduling and demonstrate how this can lead to price instability, which is a key factor in a successful Grid market [8] . We therefore make recommendations to counteract this instability.
